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　　In this study, we investigated the influence of low-energy laser irradiation on 
reactive oxygen synthesis and scavenging enzyme activity in vascular endothelial cells. 
　　Based on the fact that low-energy laser irradiation has an anti-inflammatory 
action, we hypothesized that reactive oxygen synthesis decreases or reactive oxygen-
scavenging enzyme increases, but actually, reactive oxygen synthesis increased in the 
control group but the scavenging enzyme level did not change. In the LPS affected 
group, reactive oxygen synthesis did not change and the scavenging enzyme decreased.
　　Therefore, it was assumed that the anti-inflammatory effect of low-energy laser is 
involved in the free radical control system but it has only a small direct influence on 
oxygen-scavenging enzyme synthesis.
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培養後，細胞を PBSにて洗浄し Mammalian 
Protein Extraction Buffer（GE Healthcare 
Japan，東京）に Protease Inhibitor Mix（GE 
Healthcare Japan，東京）を加えたものをタン
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活 性 に つ い て SensoLyte RNADP ／ NADPH 
















酸 緩 衝 液（Wako Pure Chemical Industries， 
Ltd., 大阪）にて固定した。一次抗体は anti-
Nox1（Atlas Antibodies AB., Sweden），rabbit 
anti-Nox2/gp91phox Polyclonal Antibody（Bioss 
Inc., USA），rabbit anti-Nox4 Polyclonal 
Antibody（Bioss Inc., USA）を用い，二次抗体は
































fig. 4　time course of experiment 
　　　 細胞を播種し，培養24時間後に培地交換した。同時
にレーザーを１回照射し，培養48時間後，ELISA
による定量と免疫染色を行った。fig. 2　cultured vascular endothelial cells





type: diode laser (Ga-Al-As)
wavelength : 810±20nm
output : 0.5～3.0W
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　６．統 計 解 析
　データは平均値±標準誤差で表記した。統計は
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fig. 6　change in NADPH oxidase activity
　　　 N : Non Laser irradiation   L : Laser irradiation 
LPS : Lipo polisacalide
　　　*：U–test ， P ＜ 0.05  Mean±SD （n＝8） 
fig. 8　change in  synthesis amount of nitrotyrosine
　　　N : Non Laser irradiation   L : Laser irradiation 
　　　LPS : Lipo polisacalide
　　　*：U–test ， P ＜0.05 Mean±SD （n＝８）
fig. 7　change in  synthesis amount of Mn－SOD
　　　 N : Non Laser irradiation   L : Laser irradiation 
LPS : Lipo polisacalide
 　　　*：U–test ， P ＜0.05 Mean±SD （n＝８）
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fig. 9　aspects of protein expression（bar：50μm 40×）
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table 1　change in protein expression
Control  +LPS
Non Laser Laser Non Laser Laser
Nox-1 + ++ + +
Nox-2 ++ +++ ++ +++
Nox-4 ++ ++ ++ ++
Mn-SOD + + + ±
nitrotyrosine + + + +
（± : weakly positive reaction　+ : positive reaction
++ : moderate positive reaction　+++ : strong positive reaction）
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